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Heating water pump - VFD Drive 
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Typical fin-tube unit  Photo 
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Typical cabinet unit heater 

   
Photo 
#17: 

Typical space temperature sensor  Photo 
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Rooftop package unit 
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Rooftop unit supply fan VFD  Photo 
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Typical ceiling diffuser 
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Rooftop exhaust fans  Photo 
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Gas-fired water heaters 
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Water-conserving faucet  Photo 
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Interior lighting control box 
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Exterior lighting control box  Photo 
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Solar panel control box 
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Typical motion sensor elevations  Photo 
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Typical classroom sensor and gang switch 
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Typical corridor lighting  Photo 
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Student dining room lighting 
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RE C O R D  O F  CO M M U N I C A T I O N  

 
Date: September 6, 2011 Time: 10:00 AM 
Project Number: 98515.11R-005.268 Recorded by: J.  McLurg Field Observer/Project 

Manager 
Project Name: High Rock Sixth Grade Center 
 
 

Communication with: Chip Laffey 
of: Town of Needham 

Phone:  781-389-7257 
 
Communication via: 

X Telephone Conversation 
 Discussions During Site Assessment 
 Office Visitation/Meeting at:   
 Other:   

 
RE:  High Rock Sixth Grade Center Energy Audit 
 
 
Summary of Communication:   
 
 
Made arrangements for site visit on September 7.  
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Date: September 6-9, 2011 Time: 1pm-5:00pm (Sept 7), 8am-12noon 

(Sept 7). 
Project Number: 98515.11R-005.268 Recorded by: J.  McLurg Field Observer/Project 

Manager 
Project Name: High Rock Sixth Grade Center 
 
 

Communication with: Chip Laffey 
of: Town of Needham 

Phone:   
 
Communication via: 

 Telephone Conversation 
X Discussions During Site Assessment 
 Office Visitation/Meeting at:   
 Other:   

 
RE:  High Rock Sixth Grade Center Energy Audit  
 
 
Summary of Communication:   
 
Mr. Laffey accompanied me during September 7 Site Visit.   
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Glossary of Terms and Acronyms 
 
ECM – Energy Conservation Measures are projects recommended to reduce energy consumption.  These can 
be No/Low cost items implemented as part of routine maintenance or Capital Cost items to be implemented 
as a capital improvement project. 

Initial Investment – The estimated cost of implementing an ECM project.  Estimates typically are based on 
R.S.  Means Construction cost data and Industry Standards. 

Annual Energy Savings – The reduction in energy consumption attributable to the implementation of a 
particular ECM.  These savings values do not include the interactive effects of other ECMs. 

Cost Savings – The expected reduction in utility or energy costs achieved through the corresponding 
reduction in energy consumption by implementation of an ECM. 

Simple Payback Period –The number of years required for the cumulative value of energy or water cost 
savings less future non-fuel or non-water costs to equal the investment costs of the building energy or water 
system, without consideration of discount rates. 

EUL – Expected Useful Life is the estimated lifespan of a typical piece of equipment based on industry 
accepted standards. 

RUL – Remaining Useful Life is the EUL minus the effective age of the equipment and reflects the estimated 
number of operating years remaining for the item. 

SIR - The savings-to-investment ratio is the ratio of the present value savings to the present value costs of an 
energy or water conservation measure.  The numerator of the ratio is the present value of net savings in 
energy or water and non-fuel or non-water operation and maintenance costs attributable to the proposed 
energy or water conservation measure.  The denominator of the ratio is the present value of the net increase 
in investment and replacement costs less salvage value attributable to the proposed energy or water 
conservation measure.  It is recommended that energy-efficiency recommendations be based on a calculated 
SIR, with larger SIRs receiving a higher priority.  A project typically is recommended only if the SIR is greater 
than or equal to 1.0, unless other factors outweigh the financial benefit. 

Life Cycle Cost - The sum of the present values of (a) Investment costs, less salvage values at the end of the 
study period; (b) Non-fuel operation and maintenance costs:  (c) Replacement costs less salvage costs of 
replaced building systems; and (d) Energy and/or water costs. 

Life Cycle Savings – The sum of the estimated annual cost savings over the EUL of the recommended ECM, 
expressed in present value dollars. 

Building Site Energy Use Intensity - The sum of the total site energy use in thousand of Btu per unit of gross 
building area.  Site energy accounts for all energy consumed at the building location only not the energy 
consumed during generation and transmission of the energy to the site. 

Building Source Energy Use Intensity – The sum of the total source energy use in thousand of Btu per unit of 
gross building area.  Source energy is the energy consumed during generation and transmission in supplying 
the energy to your site.   

Building Cost Intensity - This metric is the sum of all energy use costs in dollars per unit of gross building 
area. 

Greenhouse Gas Emissions - Although there are numerous gases that are classified as contributors to the total 
for Greenhouse Emissions, the scope of this energy audit focuses on carbon dioxide (CO2).  Carbon dioxide 
enters the atmosphere through the burning of fossil fuels (oil, natural gas, and coal), solid waste, trees and 
wood products, and also as a result of other chemical reactions (e.g., manufacture of cement).   
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Mechanical Equipment Inventory 

Equipment Manufacturer Age Location Model/ 
Type Capacity Serves Operating 

Hours/Year Remarks 

RTU-1 York/Fisen 2008 Roof VAV 28,000 
cfm 

Building-
West 

3,000 
(estimate) 

Rooftop 
Air 
Handler 

RTU-2 York/Fisen 2008 Roof CV 2,500 
cfm 

Media 
Center 

3,000 
(estimate 

Rooftop 
Air 
Handler 

RTU-3 York/Fisen 2008 Roof VAV 12,700 
cfm 

Building-
East 

3,000 
(estimate) 

Rooftop 
Air 
Handler 

RTU-4 York/Fisen 2008 Roof CV 2,500 
cfm 

Cafeteria 3,000 
(estimate) 

Rooftop 
Air 
Handler 

RTU-5 York/Fisen 2008 Roof CV 7,650 
cfm 

Gym 1,500 
(estimate) 

Rooftop 
Air 
Handler 

RTU-6 York/Fisen 2008 Roof CV 4,000 
cfm 

Cafeteria 1,500 
(estimate) 

Rooftop 
Air 
Handler 

B1, 2, 3 Cleaver-
Brooks 

2008 Rm 
133 

CFC-
700 

900 
MBH 

Hydronic 
System 

3,144 Boiler 

F-1 Greenheck 2008 Roof  175 
cfm 

Toilets 1,758 Exhaust 
Fan 

F-2 Greenheck 2008 Roof  200 
cfm 

Toilets 1,758 Exhaust 
Fan 

F-3 Greenheck 2008 Roof  200 
cfm 

Toilets 1,758 Exhaust 
Fan 

F-4 Greenheck 2008 Roof  300 
cfm 

Toilets 1,758 Exhaust 
Fan 

F-5 Greenheck 2008 Roof  375 
cfm 

Toilets 1,758 Exhaust 
Fan 

F-6 Greenheck 2008 Roof  460 
cfm 

Toilets 1,758 Exhaust 
Fan 

F-7 Greenheck 2008 Roof  750 
cfm 

Toilets 1,758 Exhaust 
Fan 

F-8 Greenheck 2008 Roof  1,100 
cfm 

Kiln 1,758 Exhaust 
Fan 
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Mechanical Equipment Inventory 

Equipment Manufacturer Age Location Model/ 
Type Capacity Serves Operating 

Hours/Year Remarks 

F-9 Greenheck 2008 Roof  4,400 
cfm 

Kitchen 
Hood 

1,758 Exhaust 
Fan 

F-10 Greenheck 2008 Roof  5,000 
cfm 

Gym 1,758 Exhaust 
Fan 

HP 1,2 Armstrong 2008 Rm133 4030 135 
gpm 

Hydronic 
System 

3,144 HW 
Pump 
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Fixture Code Legend and Notes
Sample Linear Fluorescent Fixture Code

CONFIGURATION (letter)                FIXTURE TYPE NUMBER OF LAMPS
NUMBER OF LAMPS      Compact Fluorescent, 1 Lamp Fixture

CONFIGURATION (number)                   Quad Tube
FIXTURE TYPE 4 Lamps on this Ballast

Fluorescent CFL18/1‐L
F41T8M

LAMP LENGTH NATIONAL LAMP WATTAGE BALLAST TYPE
4 Feet 18W Electronic Ballast

LAMP TYPE BALLAST TYPE
Instant start, T8 Magnetic Ballast

Code Explanations
   Fixture Type
CF Compact Fluorescent
CFD Compact Fluorescent, double-D shape
CFS Compact Fluorescent, Spiral
CFT Compact Fluorescent, Twin tube

(including "Biaxial" fixtures)
CFQ Compact Fluorescent, Quad tube
ECF Exit sign, Compact Fluorescent
EI Exit sign, Incandescent
ELED Exit sign, LED
F Fluorescent, linear Ballast Type
FC Fluorescent, Circline    for fluorescent fixtures
FU Fluorescent, U-tube E Electronic
H Halogen M Standard magnetic
HLV Halogen, Low Voltage
HPS High Pressure Sodium
I Incandescent Configuration (letter)
LED Light Emitting Diode (LED) traffic signal T Tandem wired fixture
MH Metal Halide DL Delamped fixture, i.e. some lamps
MHPS Metal Halide, Pulse Start permanently removed but ballasts

Sample of Other Fixture Code:

MHPS Metal Halide, Pulse Start permanently removed but ballasts
MV Mercury Vapor remain
QL Induction

Configuration (number)
Lamp Type    for delamped fixtures
   for fluorescent fixtures Number signifies the total number of ballasts
A "F25T12" - 25 watt, 4ft, T12 lamp in the fixture: e.g. An "F42EEID2" is an
IL or T8 T8, Instant start "F44EE" with two lamps removed so that there
SIL T8, Instant start, Super 30 watt is one extaneous ballast
SSIL or T8N T8, rapid start, Super 28 watt
L T8, rapid start    for tandem wired ballasts
T5 T5, standard Number signifies the total number of lamps
T5HO T5, standard, High output lamp being run by the ballast: e.g. An "F42LLIT4"
T12 T12, Energy efficient would indicate that a four-lamp ballast is
EH T12, Energy efficient, High output lamp wired to run two-lamp fixtures.
EI T12, Energy efficient, Instant start
EV T12, Energy efficient, Very high output    with no preceding letter
T12M T12, Standard magnetic Number indicates the number of ballasts in an
SIL T12, Standard, Instant start ambiguous multiple ballast fixture: e.g. An
HO T12, Standard, High output lamp "F43ILU2" indicates a three-lamp fixture with
SV T12, Standard, Very high output lamp two ballasts (as is often the case if there is A/B
T T10, Standard switching).

Notes:
1) The column labeled Watts/Fixtures in the data table includes ballast loads.
2) The fixture wattage values represent an average value, rounded to the nearest whole watt.



LS Light Switch CF Compact 
Fluorescent I

PS Photosensor F Fluorescent, 
linear LED

TM Timer H Halogen MH

MS Motion/Occup
ancy Sensor HPS High Pressure 

Sodium MV

10/7/2011 Square Footage 
(ft2) EC Emergency 

Control I Incandescent QL 

Line 
Item ECM

Type of ECM 
Code           

(Refer to ECM Code 
Worksheet)

Additional 
ECM Code   
(if applicable) Floor Area Description

Light 
Reading 

(Record if 
ECM) Usage

Existing 
Control

Pre Fixt. 
No.

Pre Fixt Code  
(Refer to Wattable 
Table Worksheet)

Pre Watts / 
Fixt

Pre kW / 
Space

Baseline 
Annual 
Hours

Annual kWh 
Consumed

Integer 
line 

number

(Type 
'ECM' for 
lighting 
retrofit)

ECM CODE 
Worksheet Link

For two ECMs in 
one line item 

Floor 
fixture is 

on

Description of location that 
matches site map Lux   hrs/ week

control device  
(refer to legend 

above)

# of existing 
fixtures TypWattage Table Watts/Fixt from 

Wattage Table
(Pre Watts/Fixt) * 

(Pre Fixt No.)
Existing annual 

hours used

(PreFixt 
#*PreWatts/Fixt * 

Baseline Hrs) 

1          1,2,3 Classrooms 420 46 MS 259 F42T8 59 15.28 2,392 36,552
2          1,2,3 Classrooms 420 46 MS 18 F42T5 63 1.13 2,392 2,713
3          1,2,3 Classrooms 420 46 MS 36 CFL32 39 1.40 2,392 3,358
4          1,2,3 Restrooms 129 46 MS 17 F42T8 59 1.00 2,392 2,399
5          2 Media Center 28 LS 30 CFL32 39 1.17 1,456 1,704
6          2 Media Center 28 LS 2 CFL26 33 0.07 1,456 96
7          2 Media Center 28 LS 3 CFL42 48 0.14 1,456 210
8          2 Media Center 28 LS 20 F42T5 63 1.26 1,456 1,835
9          2 Media Center 28 LS 5 F41T5 32 0.16 1,456 233

10        1,2,3 Conference Rooms 284 7 MS 4 F22T5 55 0.22 364 80
11        1,2,3 Conference Rooms 284 7 MS 1 F22T8 33 0.03 364 12
12        1,2,3 Conference Rooms 284 7 MS 3 F42T8 59 0.18 364 64
13        1 121-Kitchen 46 LS 17 F22T5 55 0.94 2,392 2,237
14        2 202-Lobby 46 LS 3 F42T5 63 0.19 2,392 452
15        2 202-Lobby 46 LS 4 CFL40 46 0.18 2,392 440
16        2 202-Lobby 46 LS 8 CFL32 39 0.31 2,392 746
17        1,2,3 Stairways 130 56 LS 24 CFL26 33 0.79 2,912 2,306
18        1,2,3 Stairways 130 56 LS 6 F42T8 59 0.35 2,912 1,031
19        1,2,3 Stairways 130 56 LS 6 CFL40 46 0.28 2,912 804
20        ECM PS 1 120-Dining Room 585 56 LS 12 F42T8 59 0.71 2,912 2,062
21        ECM PS 1 120-Dining Room 585 56 LS 36 CFL26 33 1.19 2,912 3,459
22        ECM PS 2 Gym 56 LS 16 F43T8 89 1.42 2,912 4,147
23        ECM RB PS 2 Gym 56 LS 8 H150 150 1.20 2,912 3,494
24        ECM PS 1 130-Corridor 288 56 LS 4 CFL32 39 0.16 2,912 454
25        ECM PS 1 130-Corridor 288 56 LS 2 CFL40 46 0.09 2,912 268
26        ECM BL 1 Lower Level Corridors 196 56 LS 34 F22T5 55 1.87 2,912 5,445
27        ECM BL 2 Main level Corridors 207 56 LS 14 F22T5 55 0.77 2,912 2,242
28        ECM BL 3 Upper level Corridors 217 56 LS 11 F22T5 55 0.61 2,912 1,762
29        1 Lower Level Corridors 196 56 LS 58 CFL26 33 1.91 2,912 5,574
30        1 Lower Level Corridors 196 56 LS 9 CFL32 39 0.35 2,912 1,022
31        1 Lower Level Corridors 196 56 LS 5 CFL40 46 0.23 2,912 670
32        2 Main Level Corridors 207 56 LS 52 CFL26 33 1.72 2,912 4,997

INSTRUCTIONS Coding LegendExisting Control Legend

J. McLurg

Performance Based

Existing Facilities Program Lighting Form: 

98515.11R.005.268

Facility Name:

Project Number:

Project Manager

PRE-INSTALLATION

High Rock Sixth Grade Center

Date: 64504

File:  98515.11R-005.268Lighting2.xlsx
Worksheet:  Lighting Inventory Schedule

Page 1 of 2
Version 1.2

10/12/2011
9:54 AM



Line 
Item ECM

Type of ECM 
Code           

(Refer to ECM Code 
Worksheet)

Additional 
ECM Code   
(if applicable) Floor Area Description

Light 
Reading 

(Record if 
ECM) Usage

Existing 
Control

Pre Fixt. 
No.

Pre Fixt Code  
(Refer to Wattable 
Table Worksheet)

Pre Watts / 
Fixt

Pre kW / 
Space

Baseline 
Annual 
Hours

Annual kWh 
Consumed

Integer 
line 

number

(Type 
'ECM' for 
lighting 
retrofit)

ECM CODE 
Worksheet Link

For two ECMs in 
one line item 

Floor 
fixture is 

on

Description of location that 
matches site map Lux   hrs/ week

control device  
(refer to legend 

above)

# of existing 
fixtures TypWattage Table Watts/Fixt from 

Wattage Table
(Pre Watts/Fixt) * 

(Pre Fixt No.)
Existing annual 

hours used

(PreFixt 
#*PreWatts/Fixt * 

Baseline Hrs) 

PRE-INSTALLATION

33        2 Main level Corridors 207 56 LS 18 CFL32 39 0.70 2,912 2,044
34        3 Upper Level Corridors 217 56 LS 7 CFL32 39 0.27 2,912 795
35        3 Upper level Corridors 217 56 LS 3 CFL40 46 0.14 2,912 402
36        G Pole Lights 84 TM 4 MH100 128 0.51 4,368 2,236
37        G Pole Lights 84 TM 8 MH70 95 0.76 4,368 3,320
38        G Pole Lights 84 TM 11 MH150 190 2.09 4,368 9,129
39        G Security Lights 84 TM 28 CFL42 48 1.34 4,368 5,871
40        G Security Lights 84 TM 1 CFL32 39 0.04 4,368 170
41        G Flag Pole Lights 84 TM 2 MH100 128 0.26 4,368 1,118

Total Pre Fixt. 809 Total Pre kW 43
kWh 

Consumed 117,953

Light Intensity
0.673

Annual Light 
Usage 

Intensity
1.83

Watt/ ft2 KWh / ft2

File:  98515.11R-005.268Lighting2.xlsx
Worksheet:  Lighting Inventory Schedule

Page 2 of 2
Version 1.2

10/12/2011
9:54 AM



98515.11R.005.268

High Rock Sixth Grade Center

Date: 10/7/2011 Project Manager J. McLurg

   

Line 
Item ECM

Type of ECM Code         
(Refer to ECM Code 

Worksheet)
Additional ECM Code        

(if applicable) Floor Area Description

Light 
Reading 

(Record if ECM) Usage

Baseline 
Annual 
Hours

Existing 
Control

Pre Fixt. 
No.

Pre Fixt 
Code

Post 
Fixt No.

Post Fixt Code 
(Refer to Wattable 
Table Worksheet)

Post 
Watts/ Fixt

Proposed 
Weekly Hours

Proposed 
Control

kW 
Saved

Annual kWh 
Saved

Integer 
line 

number

(Type 
'ECM" if 
applied)

ECM CODE Worksheet Link For two ECMs in one line item 
Floor 

fixture is 
on

Description of location that 
matches site map

Lux          
(link to light 
standards)

hrs/ week

Existing 
annual hours 
for the usage 

Pre-installation 
control device

# of existing 
fixtures

TypWattage 
Table Link

# of 
existing 
fixtures TypWattage Table

Watts/Fixt 
from Wattage 

Table
hrs / wk Post-installation 

control device

 Pre 
kW/Space - 

Post 

(PreFixt #*PreWatts/Fixt * 
Baseline Hrs) - 

(PostFixt#*PostWatts/Fixt 
* P d H )

Existing Facilities Program Lighting Form: 

Performance Based

POST-INSTALLATION

Project Name:

Facility Name:

PRE-INSTALLATION

LS Light Switch CF Compact 
Fluorescent I Incandescent

PS Photosensor F Fluorescent, 
linear

LED
Light Emitting 

Diode

T Timer H Halogen MH Metal  Halide

MS Motion Sensor HPS High Pressure 
Sodium MV

Mercury 
Vapor

EC Emergency  
Control          I Incandescent QL Induction

Existing Control Legend INSTRUCTIONS Coding Legend

number applied) on standards) group Table kW/Space * Proposed Hours)

Ex. RB 10 Men's Room 5 3,000 Light Switch 3 F44T12 3 F42T8 59 Motion Sensor 0.26 765

        20 
 ECM  PS - Install Photo Sensor              1  120-Dining Room                 585             56              2,912  LS                12  F42T8 12  F42T8 59 50.00 PS 0.00 221

21        
 ECM  PS - Install Photo Sensor              1  120-Dining Room                 585             56              2,912  LS                36  CFL26 36  CFL26 33 50.00 PS 0.00 371

22        
 ECM  PS - Install Photo Sensor              2  Gym                    -               56              2,912  LS                16  F43T8 16  F43T8 89 42.00 PS 0.00 1,037

        23 
 ECM  RB - Replace Bulb  PS - Install Photo Sensor              2  Gym                    -               56              2,912  LS                  8  H150 8  QL85 85 42.00 PS 0.52 2,009

        24 
 ECM  PS - Install Photo Sensor              1  130-Corridor                 288             56              2,912  LS                  4  CFL32 4  CFL32 39 42.00 PS 0.00 114

25        
 ECM  PS - Install Photo Sensor              1  130-Corridor                 288             56              2,912  LS                  2  CFL40 2  CFL40 46 42.00 PS 0.00 67

Total Pre Fixt. 78 78 Total Post kW 351.00 Total kW Saved 0.52 3,818.05

File:  98515.11R-005.268Lighting2.xlsx
Worksheet:  Lighting ECMS

Page 1 of 1
Version 1.2

10/12/2011
9:55 AM
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UIC

EAC8

No. of Vending Machines: 1.00 Qty No. of Beverage Cooling Machines: 3.00 Qty

No. of Snack Machines 0.00 Qty

3500.00 kWh

1890.00 kWh

1610.00 kWh

1610.00 kWh

2300.00 kWh

1610.00 kWh

690.00 kWh

2070.00 kWh

873.60 kWh

366.91 kWh

Property of EMG Corp, All Rights Reserved

Total Annual kWh Savings For All Cooling Machines:

Vending Machines (Cold Beverage Vending Machines)

Beverage Cooling Machines

Estimated Annual kWh of Cooling Machine With CoolerMiser:

Total Annual kWh savings:

Estimated Annual kWh Consumption of Individual Snack Machine:

Estimated Annual kWh of Individual Snack Machines With VendMiser:

Snack Vending Machines

Total Annual kWh Savings for All Vending Machines:

Install Energy Savers on Vending, Snack Machines 
Details:  Install Cooler Misers on 3 Electric Water Coolers & 1 Soft Drink Vending Machine

Estimated Annual kWh Consumption of Vending Machine:

Estimated Annual kWh of Vending Machine With VendMiser:

Total annual kWh savings:

Estimated Annual kWh Consumption of Beverage Cooling Machine:

506.69 kWh

0.00 kWh

3680.00 kWh

$0.22

$200

$190

$70

$770

$826

0.93 years

Type of Recommendation

Disclaimer: PREPARED BY EMG. MARCH 2011, INFORMATION CONTAINED IN THIS DOCUMENT IS PRIVILEGED AND CONFIDENTIAL “TRADE SECRET” AND IS 
THE SOLE PROPERTY OF EMG CORP. THIS MATERIAL MUST BE CONSIDERED PRIVELEDGED AND CONFIDENTIAL BY ALL PARTIES PRIVY.

Total estimated annual kWh savings withEnergy Misers:

Cost/kWh:

Cost Analysis

Total Annual kWh savings:

Estimated total installed cost of all VendMisers:

Simple Payback:

Estimated Total Annual Electricity Savings Using VendingMisers and CoolerMisers:

Estimated Cost of Vendmiser/ Vending Machine:

Estimated Cost of Coolermiser/ Water cooler:

Estimated Cost of Vendmiser/ Snack Machine:

Total Annual kWh Savings For All Water Fountain Coolers:

No/Low Cost ECM Recommendation



UIC

EAL5

Type of Sensor

Step: 1 Total Number of Sensors 3

Step: 2 Purchase Cost/Lighting Control Sensors $15

Step: 3 Installation Cost /Sensor $65

Step:4 Total Installation Costs $282.48

Step:5 Total Energy Savings 1810.00 kWh

Step:6 Electric Tariff Rate $0.22 $

Step:7 Total Cost Savings $406.05

Step:8 Simple Pay Back Period 0.70 Years

Type of Recommendation

Internal Photosensors

Property of EMG Corp. All Rights Reserved

Disclaimer: PREPARED BY EMG. JUNE 2010, INFORMATION CONTAINED IN THIS DOCUMENT IS PRIVILEGED AND 
CONFIDENTIAL “TRADE SECRET” AND IS THE SOLE PROPERTY OF EMG CORP. THIS MATERIAL MUST BE 
CONSIDERED PRIVELEDGED AND CONFIDENTIAL BY ALL PARTIES PRIVY.

No/Low Cost ECM Recommendation

Install Automatic Lighting Controls  

Details:  Install Photosensors in Gym, Cafeteria



Total Number of Light Fixtures in Hallways 59

No. of Fixtures To Be Controlled By Occupancy Sensors 30

Total Number of Fixtures To Be Left On All Times 29

Total Number of Linear Florescent Lamps To be Replaced 0
$5/28W‐T8 Lamp

Total Number of Fixtures To Be Retrofitted with Rapid Start Ballast 0
$35/Rapid Start Ballast

Are the Ballast being replaced? (Y/N) No

Total Number of Lighting Control Sensors To be Installed 17
Ceiling Mounted Occupancy Sensors $135/ Sensor

Estimated Total Material Cost For The Proposed Retrofit: $2,295

Estimated Labor Cost For The Retrofit: $1,900.86

$4,196

Total Energy Saved  3006 kWh

Existing Electric Tariff per kWH $0.22 $

Estimated Annual Cost Savings $674

Estimated Return on Investment 6.22 Yrs

Type of Recommendation

TOTAL ESTIMATED COST FOR RETROFIT

Capital Cost ECM Recommendation

Disclaimer: PREPARED BY EMG. MARCH 2011, INFORMATION CONTAINED IN THIS DOCUMENT IS PRIVILEGED AND 
CONFIDENTIAL “TRADE SECRET” AND IS THE SOLE PROPERTY OF EMG CORP. THIS MATERIAL MUST BE CONSIDERED 
PRIVELEDGED AND CONFIDENTIAL BY ALL PARTIES PRIVY.

Property of EMG Corp, All Rights Reserved

UIC Install Bi‐Level Lighting System In Hallways
EAL6A Details:  Control Corridor Linear Fluorescent Lighting with Motion Sensors



Property of EMG Corp, All Rights Reserved

Step:1 Number of 60-100W HID  Lamps Replaced by 40W Induction 0

Number of 100-150W HID  Lamps Replaced by 70W Induction 0

Number of 150-200W HID  Lamps Replaced by 85W Induction 8

Number of 200-250W HID Lamps Replaced by 120W Induction 0

Number of 250-300W HID Lamps Replaced by 165W Induction 0

Number of 300-400W  HID Lamps Replaced by 250W Induction 0

Number of 1000W HID Lamps Replaced by (2)300W Induction Lamps 0

Step:2 $0

Step:3 $0

Step:4 $3,080

Step:5 $0

Step:6 $0

Step:7 $0

Step:8 $0

Step:9 Total Cost For Retrofit $3,625

Step:10 Estimated Annual  Energy Savings 2004.00 kwh

Step:11 Current Electric Price Per kWh $0.22 $

Step:12 Estimated Annual Cost Savings $450

Step:13 Existing Annual Usage (For O&M Savings) 2886 hrs
Proposed Annual Usage Post Retrofit (For O&M Savings) 2146 hrs

Estimated Annual O&M Savings $48 $$

Step:14 Total Estimated Annual Cost Savings  (Energy & O&M Savings) $498 $$

Step:15 Simple Pay back Period 7.29 Yrs

Type of Recommendation

UIC

EAL9

Subtotal Cost of 120 Watt Induction Retrofit

Subtotal Cost of 165 Watt Induction Retrofit

Subtotal Cost of 250 Watt Induction Retrofit

Subtotal Cost of 300 Watt Induction Retrofit

Subtotal Cost of 40 Watt Induction Self Ballast Retrofit

Subtotal Cost of 70 Watt Induction Retrofit

Subtotal Cost of 85 Watt Induction Retrofit

Replace High Intensity Discharge Lamp (HID) with Induction Lighting
Details:  Replace Gym HID Lamps with Induction Lamps

Installation Cost Analysis

Energy & Cost Saving Analysis

Capital Cost ECM Recommendation
NOTE: Induction Lamps contain 3 to 4 times the life of HID lamps where significant Operation and Maintanence Savings are attained through 
minimizing frequency of bulb and ballast replacements

Disclaimer: PREPARED BY EMG. JUNE 2010, INFORMATION CONTAINED IN THIS DOCUMENT IS PRIVILEGED AND CONFIDENTIAL “TRADE SECRET” AND 
IS THE SOLE PROPERTY OF EMG CORP. THIS MATERIAL MUST BE CONSIDERED PRIVELEDGED AND CONFIDENTIAL BY ALL PARTIES PRIVY.
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